Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-231221 
(43)Date of publication of application : 07.09.1993 



(51)lnt.CI. 




F02D 41/34 
F02B 23/10 
F02D 41/04 




(21)Application number : 


04-030807 


(71)Applicant 


: TOYOTA MOTOR CORP 


(22) Date of filing : 

i . . . 


18.02.1992 


(72)lnventor : 


ITO YASUSHI 



(54) FUEL INJECTION TYPE INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To block the variation of output torque of 
an engine in the start and stoppage of port injection. 
CONSTITUTION: An engine is provided with a first 
fuel injection valve 11a for port injection and a second 
fuel injection valve 11b for in-cylinder injection. While 
a fuel amount attached to the inner wall surface of an 
intake port 7b is presumed in the start of port 
injection, an inflow amount of attached fuel flowing 
into a combustion chamber of the engine in the 
stoppage of the port injection is presumed. While the 
in-cylinder injection amount in the start of port 
injection is correctively increased by the attached fuel 
amount, the in- cylinder injection amount in the 
stoppage of port injection is correctively reduced by 
the inflow amount. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st fuel injection valve for injecting a fuel in an engine inhalation-of-air path and the 
2nd fuel injection valve for injecting a fuel to an engine combustion chamber are provided. In the 
internal combustion engine which injected the fuel from the 1st fuel injection valve when it became 
the outside of the operating range defined beforehand when an engine's operational status is in the 
operating range defined beforehand, while suspending the fuel injection from the 1st fuel injection 
valve — an engine's operational status — the account of a top — A means to presume the inflow of the 
adhesion fuel which flows into an engine combustion chamber when the adhesion fuel quantity 
which adheres to an inhalation-of-air path internal surface when the fuel injection from the 1st fuel 
injection valve is started is presumed and the fuel injection from the 1st fuel injection valve is 
suspended is provided. When the fuel injection from the 1st fuel injection valve is started, while only 
the above-mentioned adhesion fuel quantity carries out increase-in-quantity amendment of the 
injection fuel quantity from the 2nd fuel injection valve The fuel-injection type internal combustion 
engine with which only the above-mentioned inflow was made to carry out loss-in-quantity 
amendment of the injection fuel quantity from the 2nd fuel injection valve when the fuel injection 
from the 1st fuel injection valve was suspended. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a fuel-injection type internal combustion engine. 
[0002] 

[Description of the Prior Art] When lower than the setting load with which the 1st fuel injection 
valve for injecting a fuel and the 2nd fuel injection valve for always injecting a fuel to an engine 
combustion chamber were provided, and the engine load was beforehand defined in the engine 
inhalation-of-air path, while suspending the fuel injection from the 1st fuel injection valve, when an 
engine load is more expensive than a setting load, the internal combustion engine which injected the 
fuel from the 1st fuel injection valve is well-known (refer to JP,60-30416,A). The total injection 
quantity which is the sum total of the fuel injected from both fuel injection valves is beforehand 
defined as a function of an engine load, and this total injection quantity is made to increase in this 
internal combustion engine, so that an engine load becomes high. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such an internal combustion engine, when 
an engine load becomes higher than a setting load and the fuel injection from the 1st fuel injection 
valve is started, some injection fuels from the 1st fuel injection valve adhere to an inhalation-of-air 
path internal surface, and the injection fuel quantity of fuel quantity supplied to an engine 
combustion chamber from an inhalation-of-air path as a result from the 1st fuel injection valve also 
decreases. Therefore, when fuel injection was performed from each fuel injection valve according to 
the injection quantity beforehand defined as a function of an engine load like this internal 
combustion engine and the fuel injection from the 1st fuel injection valve is started, the fuel quantity 
actually supplied to an engine combustion chamber becomes less than demand fuel quantity, and 
power torque produces thus the problem of falling temporarily. 

[0004] Moreover, in this internal combustion engine, even if an engine load becomes lower than a 
setting load and the fuel injection from the 1st fuel injection valve is suspended, the fuel adhering to 
an inhalation-of-air path internal surface continues being supplied to an engine combustion chamber. 
Therefore, when fuel injection was performed from each fuel injection valve according to the 
injection quantity beforehand defined as a function of an engine load like this internal combustion 
engine and the fuel injection from the 1st fuel injection valve is suspended, the fuel quantity actually 
supplied to an engine combustion chamber increases more than demand fuel quantity, and produces 
the problem that power torque will become high temporarily thus. 
[0005] 

[Means for Solving the Problem] The 1st fuel injection valve for injecting a fuel in an engine 
inhalation-of-air path according to this invention, in order to solve the above-mentioned trouble, The 
2nd fuel injection valve for injecting a fuel to an engine combustion chamber is provided. In the 
internal combustion engine which injected the fuel from the 1st fuel injection valve when an engine's 
operational status became the outside of the operating range defined beforehand, while suspending 
the fuel injection from the 1st fuel injection valve, when an engine's operational status was in the 
operating range defined beforehand A means to presume the inflow of the adhesion fuel which flows 
into an engine combustion chamber when the adhesion fuel quantity which adheres to an inhalation- 
of-air path internal surface when the fuel injection from the 1st fuel injection valve is started is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/4/2006 



THIS PAGf BLANK mro) 



JP,05-231221,A [DETAILED DESCRIPTION] 



Page 2 of 7 



presumed and the fuel injection from the 1st fuel injection valve is suspended is provided. When the 
fuel injection from the 1st fuel injection valve is started, while only above-mentioned adhesion fuel 
quantity carries out increase-in-quantity amendment of the injection fuel quantity from the 2nd fuel 
injection valve, when the fuel injection from the 1st fuel injection valve is suspended, only an above- 
mentioned inflow is made to carry out loss-in-quantity amendment of the injection fuel quantity from 
the 2nd fuel injection valve. 
[0006] 

[Function] When the fuel injection from the 1st fuel injection valve is started, the fuel quantity 
actually supplied to an engine combustion chamber when only adhesion fuel quantity carries out 
increase-in-quantity amendment of the injection fuel quantity from the 2nd fuel injection valve turns 
into demand fuel quantity, and when the fuel injection from the 1st fuel injection valve is suspended, 
and only inflow carries out loss-in-quantity amendment of the injection fuel quantity from the 2nd 
fuel injection valve, the fuel quantity actually supplied to an engine combustion chamber turns into 
demand fuel quantity. 
[0007] 

[Example] If drawing 1 is referred to, the engine body 1 possesses four gas column la, and the 
combustion chamber structure of each [ these ] gas column la is shown in drawing 4 from drawing 
2 . The piston at which 2 will reciprocate with a cylinder block and 3 will reciprocate within a 
cylinder block 2 if drawing 4 is referred to from drawing 2 , The cylinder head by which 4 was **** 
(ed) on the cylinder block 2, the combustion chamber where 5 was formed between a piston 3 and 
the cylinder head 4, As the 2nd suction port and 8 show the exhaust valve of a pair, 9 shows the 
exhaust air port of a pair, respectively and the 1st suction port and 7b are shown in drawing 2 , as for 
6, an ignition plug 10 is arranged in the center section of the internal surface of the cylinder head 4, 
as for the inlet valve of a pair, and 7a. Moreover, 1st fuel injection valve 1 la for injecting a fuel 
towards the inside of 2nd suction-port 7b is prepared to each gas column la, respectively, and 2nd 
fuel injection valve 1 lb is arranged at the internal-surface periphery of the cylinder head 4. As 
shown in drawing 2 </A> and drawing 3 , on the top face of a piston 3, the shallow dish 12 which 
has the almost circular profile configuration prolonged from the lower part of 2nd fuel injection 
valve 1 lb to the lower part of an ignition plug 10 is formed, and the basin section 13 which makes a 
semi-sphere configuration mostly is formed in the center section of the shallow dish 12. Moreover, 
the crevice 14 which makes the shape of a globular form mostly is formed in the connection of the 
shallow dish 12 of ignition-plug 10 lower part, and the basin section 13. 

[0008] As shown in drawing 1 , 1st suction-port 7a and 2nd suction-port 7b of each gas column la 
are connected in a surge tank 16 through each inhalation-of-air branch pipe 15, respectively. The 
throttle valve 20 which this surge tank 16 was connected with the air cleaner 18 through the air 
intake duct 17, and was connected with the accelerator pedal 19 in the air intake duct 17 is arranged. 
An electronic control unit 30 consists of a digital computer, and RAM (random access memory)32, 
ROM (read-only memory)33, CPU (microprocessor)34, the input port 35, and the output port 36 
which were mutually connected through the bidirectional bus 3 1 are provided. The coolant 
temperature sensor 21 which generates the output voltage proportional to engine cooling water 
temperature on the engine body 1 is attached, and the output voltage of this coolant temperature 
sensor 21 is inputted into input port 35 through A-D converter 37. The pressure sensor 22 which 
generates the output voltage proportional to the absolute pressure in a surge tank 1 6 in a surge tank 
16 is attached, and the output voltage of this pressure sensor 22 is inputted into input port 35 through 
A-D converter 38. 

[0009] Moreover, the load sensor 23 which generates the output voltage proportional to the amount 
of treading in of an accelerator pedal 19 is connected to an accelerator pedal 19, and the output 
voltage of the load sensor 23 is inputted into input port 35 through A-D converter 39. The top dead 
center sensor 24 generates an output pulse, when for example, No. 1 gas column 1 a reaches an 
inhalation-of-air top dead center, and this output pulse is inputted into input port 35. The crank angle 
sensor 25 generates an output pulse, whenever a crankshaft rotates 30 degrees, and this output pulse 
is inputted into input port 35. In CPU34, a current crank angle is calculated from the output pulse of 
the top dead center sensor 24, and the output pulse of the crank angle sensor 25, and an engine 
rotational frequency is calculated from the output pulse of the crank angle sensor 25. On the other 
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hand, an output port 36 is connected to each 1st fuel injection valve 11a and each 2nd fuel injection 
valve lib through the corresponding drive circuit 40. 

[0010] In the example by this invention, it sets to drawing 2 , and is FL And F2 From 2nd fuel 
injection valve 1 lb, a fuel is injected towards two directions so that it may be shown, and from 1st 
fuel injection valve 1 la, it is F3 of drawing 4 . A fuel is injected towards the inside of 2nd suction- 
port 7b so that it may be shown. Drawing 5 shows the fuel oil consumption and fuel injection timing 
from these 1st fuel injection valve 11a and 2nd fuel injection valve 1 lb. In addition, it sets to 
drawing 5 and is Qall. The total injection quantity is shown. As shown in drawing 5 , it is the total 
injection quantity Qall. Qa At the time of little engine low load driving, fuel injection is performed 
only for the injection quantity Q2 in a combustion chamber 5 from 2nd fuel injection valve 1 lb in 
the compression stroke last stage. On the other hand, it is the total injection quantity Qall. Qa Qb At 
the time of load operation in an engine of a between, fuel injection is performed only for the 
injection quantity Ql in 2nd suction-port 7b from 1st fuel injection valve 11a, and a fuel is injected 
only for the injection quantity Q2 in a combustion chamber 5 from 2nd fuel injection valve 1 lb in 
the compression stroke last stage. That is, at the time of load operation in an engine, fuel injection is 
performed from each fuel injection valves 1 la and 1 lb. Moreover, total injection quantity Qall Qb 
At the time of many engine heavy load operations, a fuel is injected only for the injection quantity 
Ql in 2nd suction-port 7b from 1st fuel injection valve 1 la. In addition, in drawing 5 , thetaS and 
thetaE show the injection initiation stage and the completion stage of injection of the fuel injection 
Q2 performed by 2nd fuel injection valve 1 lb in the compression stroke last stage, respectively. 
[001 1] Total injection quantity Qall As it is the function of the amount Acc of treading in of an 
accelerator pedal 1 9, and the engine rotational frequency N and is shown in drawing 6 (A), it is the 
total injection quantity Qall. It increases, so that the amount Acc of treading in of an accelerator 
pedal 19 becomes large, and as shown in drawing 6 (B), the total injection quantity Qall changes 
according to the engine rotational frequency N. Total injection quantity Qall The amount Acc of 
treading in of an accelerator pedal 19 and the relation with the engine rotational frequency N are 
beforehand memorized in ROM33 in the form of the map shown in drawing 7 (A). 
[0012] Moreover, it sets to drawing 5 and is Qa. Qb The compression stroke injection quantity Q2 of 
a between is also the function of the amount Acc of treading in of an accelerator pedal 19, and the 
engine rotational frequency N, and this compression stroke injection quantity Q2, the amount Acc of 
treading in of an accelerator pedal 19, and the relation with the engine rotational frequency N are 
beforehand memorized in ROM33 in the form of the map shown in drawin g 7 (B). Moreover, as 
shown in drawing 8 (A) and (B), they are Qa of drawing 5 , and Qb. It is both the functions of the 
engine rotational frequency N, and the relation shown in drawing 8 (A) and (B) is also beforehand 
memorized in ROM33. 

[0013] As shown in drawing 5 , it is the total injection quantity Qall. Qa At the time of little engine 
low load driving, a fuel is injected by the compression stroke last stage in a combustion chamber 5 
from 2nd fuel injection valve 1 lb. At this time, it is each injection fuel Fl and F2. As shown in 
drawing 9 (A) and (B), it collides with the peripheral wall side of the basin section 13. it is diffused 
being made to evaporate the fuel which collided with the peripheral wall side of the basin section 13 
by the revolution style S, and is shown to drawing 9 (C) by it — as — the inside of a crevice 14 and 
the basin section 13 — gaseous mixture — G is formed. At this time, the inside of combustion 
chambers 5 other than crevice 14 and basin section 13 is filled with air. Subsequently, gaseous 
mixture G is made to light by the ignition plug 10. 

[0014] On the other hand, it sets to drawing 5 and is the total injection quantity Qall. Qa Qb At the 
time of load operation in an engine which it is in between, fuel injection Ql by 1st fuel injection 
valve 1 la is performed, and fuel injection Q2 by 2nd fuel injection valve 1 lb is performed further in 
the compression stroke last stage. In a combustion chamber 5, a uniform lean-fuel-mixture mind is 
formed with the fuel Ql injected from 1st fuel injection valve 1 la at this time, and the gaseous 
mixture formed as the fuel injected from 2nd fuel injection valve lib showed to drawing 9 (C) 
serves as charcoal, and is made to burn on this lean- fuel-mixture mind. 

[0015] on the other hand — drawing 5 — setting — total injection quantity Qall Qb the homogeneity 
which fuel injection Ql by 1st fuel injection valve 1 la was performed at the time of many engine 
heavy load operations, and was formed in the combustion chamber 5 of this fuel injection Ql — 
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gaseous mixture is made to light by the ignition plug 10 Drawing 10 (A) is the total injection 
quantity QalL Change of the compression stroke injection quantity Q2 by 2nd fuel injection valve 
lib when increasing more than Qa ( drawing 5 ), i.e., the injection quantity in a cylinder, and the 
port injection quantity Ql by 1st fuel injection valve 1 la is shown, and drawing 10 (B) is the total 
injection quantity Qall. Qa Change of the injection quantity Q2 in a cylinder when decreasing and 
the port injection quantity Ql is shown. 

[0016] As shown in drawing 10 (A), it is the total injection quantity Qall. Qa If it increases, the port 
injection Ql by 1st fuel injection valve 11a will be started, and the sum of the injection quantity Q2 
in a cylinder and the port injection quantity Ql is the total injection quantity Qall at this time. If the 
injection quantity Q2 in a cylinder is set to become, the injection quantity Q2 in a cylinder will fall, 
as a broken line shows drawing 10 (A). However, the amount of total fuel which some injection fuels 
by the port injection Ql adhere on the internal surface of 2nd suction-port 7b even if the port 
injection Ql is started in this case, therefore is actually supplied in a combustion chamber 5 is all the 
demand injection quantity Qall. It decreases. Consequently, when the port injection Ql is started, an 
engine output torque will decline temporarily. Then, the amount of total fuel actually supplied in a 
combustion chamber 5 in the example by this invention in order to prevent that an engine output 
torque declines temporarily in this way is all the demand injection quantity Qall. As a continuous 
line shows drawing 10 (A) so that it may become, it is the total injection quantity Qall. Qa When it 
increases, it is made to carry out increase-in-quantity amendment of the injection quantity Q2 in a 
cylinder. 

[0017] On the other hand, as shown in drawing 10 (B), it is the total injection quantity Qall. Qa If it 
decreases, the port injection Ql by 1st fuel injection valve 11a will be stopped, and the injection 
quantity Q2 in a cylinder is the total injection quantity Qall at this time. If the injection quantity Q2 
in a cylinder is set to become, the injection quantity Q2 in a cylinder will change, as a broken line 
shows drawing 10 (B). However, the amount of total fuel which the fuel which has adhered on the 
internal surface of 2nd suction-port 7b continues flowing in a combustion chamber 5 even if the port 
injection Ql is stopped in this case, therefore is actually supplied in a combustion chamber 5 is all 
the demand injection quantity Qall. It increases. Consequently, when the port injection Ql is 
stopped, an engine output torque will become large temporarily. Then, the amount of total fuel 
actually supplied in a combustion chamber 5 in the example by this invention in order to prevent that 
an engine output torque becomes large temporarily in this way is all the demand injection quantity 
Qall. As a continuous line shows drawing 10 (B) so that it may become, it is the total injection 
quantity Qall. Qa When it decreases, it is made to carry out loss-in-quantity amendment of the 
injection quantity Q2 in a cylinder. 

[001 8] For becoming a problem next here, the fuel quantity which will actually be supplied in a 
combustion chamber 5 if how many injection quantity Q2 in a cylinder is increase-in-quantity- 
amended or loss-in-quantity amended is all the demand injection quantity QalL It is whether to be in 
agreement. Although it depends for these amounts of increase-in-quantity amendments, and the 
amount of loss-in-quantity amendments on the inflow into the combustion chamber 5 of the adhesion 
fuel when stopping the fuel coating weight when starting the port injection Ql, and the port injection 
Ql, respectively, these fuels coating weight and inflow will be difficult to measure, therefore it must 
presume them. Then, how to presume these fuels coating weight and inflow next is explained below. 
[0019] Fuel quantity Qm which adheres to the internal surface of 2nd suction-port 7b when the port 
injection Ql is started first When it thinks, the fuel quantity which is considered that it increases, so 
that the fuel quantity which adheres by one port injection Ql has much port injection quantity Ql, 
therefore adheres by one port injection Ql will be proportional to the port injection quantity Ql. On 
the other hand, it will be thought that adhesion fuel quantity increases, therefore adhesion fuel 
quantity will be in inverse proportion to the temperature of the internal surface of 2nd suction-port 
7b, so that the temperature of the internal surface of 2nd suction-port 7b is low. By the way, the 
temperature of the internal surface of 2nd suction-port 7b is the engine cooling water temperature 
Tw mostly. Adhesion fuel quantity is the engine cooling water temperature Tw, as drawing 1 1 
shown in f2 (Tw), since it is proportional. It will receive and be in inverse proportion. Thus, the fuel 
quantity which adheres by one port injection Ql is proportional to the port injection quantity Ql, and 
is the engine cooling water temperature Tw. Since it is in inverse proportion, the fuel quantity which 
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adheres by one port injection Ql will be expressed with Qlandf (Tw). Therefore, adhesion fuel 
quantity Qm when port injection Ql is performed to next the next It becomes the accumulation value 
of Ql and f (Tw). In addition, the relation shown in drawing 1 1 is beforehand memorized in 
ROM33. 

[0020] On the other hand, it is the adhesion fuel quantity Qm at the beginning when the port 
injection Ql was started. Although it increases, if it ****** ? equilibrium will be reached, and it is the 
adhesion fuel quantity Qm. It becomes fixed. (The adhesion fuel quantity Qm Qm, i.e., adhesion fuel 
quantity, when reaching equilibrium Maximum Qmax The temperature Tw, i.e., engine cooling 
water temperature, of absolute pressure PM and the internal surface of 2nd suction-port 7b in 2nd 
suction-port 7b It becomes a function.) That is, it is Maximum Qmax, so that the absolute pressure 
PM in 2nd suction-port 7b becomes high as shown in drawing 12 (A) since evaporation of an 
adhesion fuel is promoted so that the absolute value PM in 2nd suction-port 7b becomes low. It 
becomes large. On the other hand, it is Maximum Qmax as shown in drawing 12 (B). Engine cooling 
water temperature Tw It increases, so that it becomes low. Maximum Qmax shown by drawing 12 

(A) and (B) The relation between absolute pressure PM and the engine cooling water temperature 
Tw is beforehand memorized in ROM33 in the form of a map as shown in drawing 12 (C). 
[0021] By the way, maximum Qmax as mentioned above, when the port injection Ql was started, 
and adhesion fuel quantity increases gradually and reaches equilibrium When it becomes, I think that 
an adhesion fuel starts an inflow in a combustion chamber 5. Thus, the fuel quantity which does not 
flow in a combustion chamber 5 when are thought and the port injection Ql is started is Maximum 
Qmax. Adhesion fuel quantity Qm It will be expressed with a difference (Qmax-Qm). Therefore, the 
fuel quantity which will actually be supplied in a combustion chamber 5 if only (Qmax-Qm) carries 
out increase- in-quantity amendment of the injection quantity Q2 in a cylinder when the port injection 
Ql is started is all the demand injection quantity Qall. It will be in agreement. 

[0022] Next, considering the time of the port injection Ql being made to stop, the fuel which has 
adhered on the internal surface of 2nd suction-port 7b at this time flows in a combustion chamber 5 
gradually. Inflow Qn of the adhesion fuel which flows in a combustion chamber 5 at this time It is 
the adhesion fuel quantity Qm to the 1 st first. It thinks proportionally. Furthermore, inflow Qn Since 
it is thought that it increases, so that the amount Acc of treading in of an accelerator pedal 1 9 
becomes large and an inhalation air content increases, it is inflow Qn. As drawing 13 (A) is shown 
by f (Acc), it will be proportional to the amount Acc of treading in of an accelerator pedal 19. 
Moreover, inflow Qn Since it is thought that it increases, so that the temperature of the internal 
surface of 2nd suction-port 7b becomes high, it is inflow Qn. As drawing 13 (B) shown in fl (Tw), it 
is the engine cooling water temperature Tw. It is thought that it increases as it becomes high. 
Therefore, inflow Qn The fuel quantity which will actually be supplied in a combustion chamber 5 if 
only Qm and f(Acc) - f (Tw) carries out loss-in-quantity amendment of the injection quantity Q2 in a 
cylinder when it will be expressed with Qm and f(Acc) -f (Tw) and the port injection Ql is stopped 
is all the demand injection quantity Qall. It will be in agreement. In addition, the relation shown in 
drawing 13 (A) and (B) is beforehand memorized in ROM33. 

[0023] Drawing 17 shows the routine for controlling fuel injection from drawing 14 , and this routine 
is performed by the interruption for whenever [180 crank-angle / every ]. It is based on the rise 
which refers to drawing 14 first rich and shown in drawing 7 (A) in step 50 first, and they are all the 
demand injection quantity Qall. It is computed. Subsequently, the relation shown in drawing 8 (A) at 
step 51 to Qa The relation which it is computed and is shown at step 52 subsequently to drawing 8 

(B) to Qb It is computed, subsequently — step 53 — Qall <=Qa it is — it is distinguished whether it is 
at namely, and the low- load-driving time. Qall <=Qa It progresses to step 100 of drawing 15 at the 
time, and it is Qall >Qa. It progresses to step 54 at the time, step 54 — Qall <=Qb it is — a ****** is 
distinguished. Qall <=Qb It progresses to step 200 of drawing 16 at the time, at i.e., the time of load 
operation in an engine, and is Qall >Qb. It progresses to step 300 of drawing 17 at the time, at i.e., 
the time of engine heavy load operation. 

[0024] It is the inflow Qn of the adhesion fuel into a combustion chamber 5 by carrying out the 
multiplication of f (Acc) computed based on the adhesion fuel quantity Qm and drawing 13 (A) in 
step 100 when drawing 15 was referred to, and the f (Tw) computed based on drawing 13 (B). It is 
computed, subsequently — step 101 — adhesion fuel quantity Qm from — inflow Qn Adhesion fuel 
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quantity Qm which has still adhered by subtracting It is computed. Subsequently, at step 102, it is the 
adhesion fuel quantity Qm. It is distinguished whether it became less than zero. It progresses to step 
103 at the time of Qm <=0, and it is referred to as Qm =0 and, subsequently to step 104, progresses. 
[0025] At step 104, it is inflow Qn. It is distinguished whether it is fewer than the flame propagation 
critical mass QLT. the gaseous mixture by which this flame propagation critical mass QLT is formed 
in a combustion chamber 5 with an inflow adhesion fuel — the minimum inflow to which a flame can 
spread inside is shown, and this flame propagation critical mass QLT is defined beforehand. It 
progresses to step 105 at the time of Qn <QLT, and it is Qn and Rc. Qn It is carried out and, 
subsequently to step 106, progresses, in addition, Rc in step 105 the gaseous mixture in the basin 
section 13 ~ the ratio (upsilon/V) of the volume upsilon of the basin [ in / after a top dead center / 
almost / about 1 5 degrees ] section 1 3 by which the whole is made to bum, and the volume V of a 
combustion chamber 5 is expressed. Inflow Qn The gaseous mixture of the adhesion fuel made to 
burn when fewer than the flame propagation critical mass QLT is the inflow Qn which is the gaseous 
mixture which exists in the basin section 13, therefore contributes to combustion among inflow Qn at 
this time. It becomes Qn - (upsilon/V). Therefore, at step 105, it is Qn. Rc The inflow Qn which 
actually contributes to combustion will be calculated by carrying out multiplication. 
[0026] step 106 — all demand injection quantity Qall from — inflow Qn The injection quantity Q2 in 
a cylinder is computed by subtracting. Subsequently, minimum discharge injection Qmin which can 
inject the injection quantity Q2 in a cylinder at step 107 It is distinguished whether it is few. Q2 
<=Qmin Sometimes it progresses at step 1 08 and is Q2=Qmin. It is carried out and, subsequently let 
the port injection quantity Ql be zero in step 109. If the port injection Ql is stopped so that the 
routine of drawing 15 may show, it is the adhesion fuel quantity Qm. It decreases gradually, it 
follows on it and is inflow Qn. Since it decreases gradually, the injection quantity Q2 in a cylinder 
will change, as shown by drawing 10 (A). 

[0027] on the other hand, if drawing 16 is referred to, at step 200, the injection quantity Q2 in a 
cylinder will compute from the relation shown in drawing 7 (B) — having — subsequently — step 201 
— all demand injection quantity Qall from — the port injection quantity Ql is computed by 
subtracting the injection quantity Q2 in a cylinder. Subsequently, f2 (Tw) shown in drawing 1 1 at 
step 202 is used, and it is the adhesion fuel quantity Qm from a degree type. It is computed. 
[0028] Qm =Qm+Ql and f2 (Tw) 

Ql and f2 (Tw) express the fuel coating weight between these interruption cycles from the last 
interruption cycle here. Subsequently, maximum Qmax of the map shown in drawing 12 (C) at step 
203 to adhesion fuel quantity It is computed. Subsequently, at step 204, it is the adhesion fuel 
quantity Qm. Maximum Qmax It is distinguished whether it is large. Qm >=Qmax Sometimes it 
progresses at step 205 and is Qm =Qmax. It is carried out and progresses to step 206. At step 206, 
the injection quantity Q2 in a cylinder is computed based on a degree type. 
[0029] Q2=Q2+(Qmax -Qm ) 

(Qmax-Qm) expresses the fuel quantity which cannot flow in a combustion chamber 5 among the 
port injection quantity Ql here. This fUel quantity (Qmax-Qm) becomes small gradually, and is Qm 
=Qmax. It will become zero if it becomes, therefore — if the port injection Ql is started so that the 
routine shown in drawing 16 may show — adhesion fuel quantity Qm gradually — increasing — it — 
following (Qmax-Qm) — since it decreases gradually, the injection quantity Q2 in a cylinder will 
change, as shown by drawing 10 (B). 

[0030] All demand injection quantity Qall computed from the relation shown in drawing 7 (A) at 
step 300 on the other hand when drawing 17 is referred to It considers as the port injection quantity 
Ql, and, subsequently let the injection quantity Q2 in a cylinder be zero at step 301. Subsequently, 
f2 (Tw) shown in drawing 1 1 at step 302 is used, and it is the adhesion fuel quantity Qm from a 
degree type. It is computed. 
Qm =Qm+Ql and f2 (Tw) 

Ql and f2 (Tw) express the fuel coating weight between these interruption cycles from the last 
interruption cycle here. Subsequently, maximum Qmax of the map shown in drawing 12 (C) at step 
303 to adhesion fuel quantity It is computed. Subsequently, at step 304, it is the adhesion fuel 
quantity Qm. Maximum Qmax It is distinguished whether it is large. Qm >=Qmax Sometimes it 
progresses at step 205 and is Qm =Qmax. It is carried out. 
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[003 1] In addition, in the example described until now, although 2nd fuel injection valve 1 lb is 
prepared in order to perform only compression stroke injection, it may make a part of injection of an 
inhalation-of-air line able to perform, and can apply the approach described even in this case until 
now to this 2nd fuel injection valve lib. 
[0032] 

[Effect of the Invention] It can prevent changing an engine output torque at the time of initiation of 
the fuel injection from the 1st fiiel injection valve, and a halt. 

[Translation done.] 
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